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Species - Age VIMS
SP. CODE
B L U L U L U L U
O O P O P O P O P
TT W P W P W P W P
O E E E E E E E E
M R R R R R R R R
American Eel  1+ 0060 --- --- --- >152 >152 >152 >152 >152 >152 --- --- ---
Atlantic Croaker (spring) 0005 0-100 0-100 0-100 0-110 0-135 0-160 0-180 0-220 0-50 0-80 0-100 0-100
Bay Anchovy Y-O-Y 0103 0-77 0-80 0-80 0-80 0-80 0-80 0-44 0-51 0-56 0-61 0-65 0-70
Black Seabass Y-O-Y 0002 0-110 0-110 0-110 0-110 0-110 0-150 0-175 0-70 0-85 0-100 0-105 0-110
Blue Catfish Y-O-Y 0314 0-165 0-165 0-165 0-175 0-225 0-250 0-250 0-115 0-125 0-140 0-150 0-165
Blue Catfish 1+ 0314 >165 >165 >165 >175 >225 >250 >250 >115 >125 >140 >150 >165
Channel Catfish Y-O-Y 0040 0-130 0-130 0-130 0-140 0-150 0-50 0-80 0-105 0-120 0-130 0-130 0-130
Channel Catfish 1+ 0040 >130 >130 >130 >140 >150 >50 >80 >105 >120 >130 >130 >130
Scup  0001 90-170 90-170 90-170 90-170 35-90 40-100 50-125 60-145 75-160 85-170 90-170 90-170
Silver Perch Y-O-Y 0213 0-160 0-160 0-160 0-160 0-165 0-170 0-100 0-130 0-150 0-160 0-160 0-160
Spot Y-O-Y 0033 0-200 0-200 0-50 0-75 0-100 0-135 0-160 0-180 0-200 0-200 0-200 0-200
Striped Bass Y-O-Y 0031 0-200 0-200 0-200 0-200 0-50 0-80 0-100 0-120 0-135 0-150 0-175 0-190
Summer Flounder Y-O-Y 0003 0-290 0-290 0-60 0-100 0-140 0-170 0-200 0-225 0-250 0-275 0-290 0-290
Weakfish Y-O-Y 0007 0-200 0-200 0-200 0-225 0-240 0-90 0-120 0-150 0-180 0-200 0-200 0-200
White Catfish Y-O-Y 0039 0-110 0-110 0-110 0-110 0-120 0-50 0-65 0-80 0-90 0-100 0-110 0-110
White Catfish 1+ 0039 >110 >110 >110 >110 >120 >50 >65 >80 >90 >100 >110 >110
White Perch Y-O-Y 0032 0-85 0-85 0-85 0-95 0-35 0-65 0-73 0-80 0-85 0-85 0-85 0-85





July AugustMarch April May June September October
Rapp
February
VIMS Trawl Survey - Area / Time / Size Values by Species
November December







        J F M A M J J A S O N D CL JA PO RA YK ZZ  FH  JS LN 070 108 F  R  5 OT DIS
1988 889 69 69 62 48 82 82 82 82 82 82 80 69 576 97 0 105 111 0 0 889 0 889 0 313 576 885 0 4
1989 840 61 61 61 66 76 76 76 76 76 76 76 59 479 108 0 124 129 0 0 840 0 840 0 361 479 840 0 0
1990 827 61 61 61 61 76 76 77 75 76 69 76 58 473 108 0 119 127 0 279 548 0 827 0 354 473 826 0 1
1991 930 61 25 61 61 73 94 95 95 97 97 97 74 411 108 0 120 291 0 930 0 0 0 930 357 573 928 1 1
1992 982 79 47 79 79 97 88 88 88 89 88 88 72 404 110 0 124 344 0 982 0 0 0 982 361 621 975 7 0
1993 915 40 73 40 71 88 89 88 88 88 88 87 75 370 110 0 126 309 0 915 0 0 0 915 365 550 914 1 0
1994 911 40 73 40 73 88 88 88 88 88 88 88 69 368 110 0 124 309 0 911 0 0 0 911 363 548 906 5 0
1995 993 40 73 40 73 92 88 88 88 105 105 99 102 411 96 0 201 285 0 993 0 0 0 993 314 679 984 9 0
1996 1176 52 91 71 106 106 107 108 108 107 108 107 105 435 228 0 258 255 0 1176 0 0 0 1176 279 897 1168 6 2
1997 1220 68 105 66 98 110 111 111 112 111 112 111 105 425 265 0 264 266 0 1220 0 0 0 1220 302 918 1217 3 0
1998 1262 66 105 66 105 111 111 128 59 138 124 130 119 388 265 0 256 264 89 1262 0 0 0 1262 322 940 1261 1 0
1999 1382 79 122 80 122 120 118 119 118 122 124 131 127 402 264 0 264 265 187 1382 0 0 0 1382 363 1019 1380 2 0
2000 1367 52 129 85 101 158 111 128 125 121 141 111 105 433 250 17 266 265 136 1367 0 0 0 1367 363 1004 1367 0 0
2001 1122 30 30 30 75 112 144 111 112 135 136 111 96 384 230 35 230 230 13 1017 0 105 0 1122 277 845 1119 1 2
2002 1090 66 90 66 90 96 106 96 97 95 96 96 96 288 264 0 264 264 10 1090 0 0 0 1090 300 790 1089 1 0
2003 1191 66 96 66 96 96 111 111 111 111 111 111 105 399 264 0 264 264 0 1191 0 0 0 1191 300 891 1191 0 0
2004 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 0 1224 0 0 0 1224 300 924 1224 0 0
2005 1211 66 105 66 105 111 111 111 111 113 111 111 90 419 264 0 264 264 0 1211 0 0 0 1211 300 911 1211 0 0
2006 1193 66 105 66 105 111 111 111 111 113 111 78 105 423 242 0 264 264 0 1193 0 0 0 1193 292 901 1193 0 0
2007 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 0 1224 0 0 0 1224 300 924 1224 0 0
2008 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 0 1224 0 0 0 1224 300 924 1224 0 0
2009 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 0 1224 0 0 0 1224 300 924 1224 0 0
2010 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 170 1224 0 0 0 1224 300 924 1224 0 0
2011 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 204 1224 0 0 0 1224 300 924 1224 0 0
2012 1205 66 105 66 105 111 111 111 111 111 111 92 105 432 264 0 264 264 148 1205 0 0 0 1205 300 905 1205 0 0
2013 1224 66 105 66 105 111 111 111 111 111 111 111 105 432 264 0 264 264 0 1224 0 0 0 1224 300 924 1224 0 0
2014 453 66 105 66 105 111 123 110 110 110 0 453 453 125 328 453
TOT 29,727 1,656 2,405 1,700 2,480 2,802 2,710 2,704 2,632 2,755 2,755 2,657 2,471 11,067 5,605 52 5,859 6,728 957 27,345 2,277 105 2,556 27,171 8,411 21,316 29,680 37 10
Gear STAT. TYPE TOW DURATION/DISTANCEMONTH WATER SYSTEM Vessel
 
System:               CL         Lower Chesapeake Bay (Virginia Portion)            Vessel:  FH  Fish Hawk 
JA  James River                    JS  John Smith 






Gear Code:                               Station Type:  F ‐ Fixed 







Number Percent Catch Adjusted Number Average Standard Minimum Maximum
Species of Fish Frequency of Per Percent of of Fish Length Error Length Length
(All) Catch Trawl Catch YOY (mm) (length) (mm) (mm)
Bay Anchovy                             270,704 1025 55.43 221.16   .   207,549 52 0.07 20 95
Hogchoker                                 68,832 731 14.09 56.24   .   24,456 80 0.18 13 196
Atlantic Croaker                       45,334 743 9.28 37.04 30.46 27,864 134 0.43 13 374
Spot                                       25,905 601 5.30 21.16 17.41 17,456 139 0.20 11 228
White Perch                              16,912 310 3.46 13.82 11.36 4,238 131 0.48 21 285
Weakfish                                   15,644 472 3.20 12.78 10.51 14,895 89 0.43 17 337
Blue Catfish                               10,234 252 2.10 8.36 6.88 3,319 211 1.28 20 805
Spotted Hake                            9,399 294 1.92 7.68 6.32 9,371 108 0.49 31 308
Northern Searobin                   3,318 244 0.68 2.71 2.23 3,243 91 0.55 23 170
Atlantic Menhaden                  2,466 245 0.50 2.01 1.66 787 95 1.85 23 298
Blackcheek Tonguefish            2,369 339 0.49 1.94 1.59 542 128 0.55 39 190
Silver Perch                               2,009 259 0.41 1.64 1.35 1,582 129 0.59 17 187
Southern Kingfish                     1,787 259 0.37 1.46 1.20 1,223 141 1.47 25 354
Gizzard Shad                             1,692 181 0.35 1.38 1.14 635 219 2.39 73 383
Striped Anchovy                       1,435 129 0.29 1.17 0.96 1,424 80 0.62 31 128
Striped Bass                              1,068 182 0.22 0.87 0.72 850 149 2.85 19 597
Smallmouth Flounder              971 156 0.20 0.79 0.65 913 81 0.54 33 137
Summer Flounder                    927 344 0.19 0.76 0.62 705 195 2.48 17 543
Kingfish spp                               768 113 0.16 0.63 0.52 737 62 1.47 21 272
Blueback Herring                      652 110 0.13 0.53 0.44 649 81 0.49 40 216
Alewife                                    535 126 0.11 0.44 0.36 525 110 1.06 47 273
Harvestfish                                505 100 0.10 0.41 0.34 469 65 1.59 13 163
American Shad                         453 114 0.09 0.37 0.30 453 97 0.60 74 160
Scup                                       453 57 0.09 0.37 0.30 440 76 0.97 26 149
Oyster Toadfish                        450 143 0.09 0.37 0.30       . 169 3.27 25 342
Windowpane                            336 130 0.07 0.27 0.23 330 123 1.83 38 258
White Catfish                            272 108 0.06 0.22 0.18 58 203 5.22 34 458
Threadfin Shad                         257 39 0.05 0.21 0.17       . 88 0.66 53 131
Butterfish                                 232 75 0.05 0.19 0.16 202 94 2.27 19 185
Northern Pipefish                     204 122 0.04 0.17 0.14       . 128 2.29 63 251
American Eel                             185 84 0.04 0.15 0.12       . 279 7.13 121 609
Pigfish                                    152 34 0.03 0.12 0.10       . 132 1.73 38 193
Northern Puffer                        144 79 0.03 0.12 0.10 112 99 3.42 15 209
Striped Searobin                       140 78 0.03 0.11 0.09       . 72 2.70 25 173
Naked Goby                              134 72 0.03 0.11 0.09       . 36 0.68 17 59
Black Sea Bass                           129 74 0.03 0.11 0.09 83 112 4.27 39 238
Atlantic Silverside                    128 50 0.03 0.10 0.09 128 87 1.04 54 114
Clearnose Skate                        95 47 0.02 0.08 0.06       . 431 4.32 227 505
Red Hake                                   94 16 0.02 0.08 0.06       . 130 3.19 57 202
Banded Drum                           69 22 0.01 0.06 0.05       . 51 5.92 18 210
Seaboard Goby                         65 24 0.01 0.05 0.04       . 35 0.69 24 52
Atlantic Cutlassfish                  64 35 0.01 0.05 0.04       . 411 18.27 105 688
Atlantic Thread Herring           63 23 0.01 0.05 0.04       . 86 6.43 36 181
Atlantic Spadefish                    57 35 0.01 0.05 0.04       . 81 5.24 21 157
Bluefish                                   53 36 0.01 0.04 0.04       . 201 6.80 77 337
Feather Blenny                         48 29 0.01 0.04 0.03       . 71 3.07 37 128
Inshore Lizardfish                     46 28 0.01 0.04 0.03 36 156 8.36 55 290
Longnose Gar                            38 22 0.01 0.03 0.03       . 748 28.68 370 1030
Hickory Shad                             35 26 0.01 0.03 0.02       . 119 6.01 44 273
Skilletfish                                35 24 0.01 0.03 0.02       . 44 2.02 23 64
Lined Seahorse                         31 28 0.01 0.03 0.02       . 71 5.09 29 128
Atlantic Moonfish                    31 18 0.01 0.03 0.02       . 79 3.05 42 111
Star Drum                                  29 11 0.01 0.02 0.02       . 67 2.70 38 97
Silver Hake                                25 11 0.01 0.02 0.02       . 128 5.00 77 162
Bluntnose Stingray                   22 17 0 0.02 0.01       . 450 32.16 202 750
Spotted Seatrout                      21 18 0 0.02 0.01       . 197 30.66 35 543
Northern Kingfish                     20 13 0 0.02 0.01 8 128 9.38 67 191




Number Percent Catch Adjusted Number Average Standard Minimum Maximum
Species of Fish Frequency of Per Percent of of Fish Length Error Length Length
(All) Catch Trawl Catch YOY (mm) (length) (mm) (mm)
Pinfish                                    19 7 0 0.02 0.01       . 116 4.39 84 160
Sea Lamprey                             18 10 0 0.01 0.01       . 152 2.68 131 173
Spottail Shiner                          17 6 0 0.01 0.01       . 80 3.43 52 96
Silver Seatrout                          14 6 0 0.01 0.01       . 219 6.16 148 243
Fringed Flounder                      13 12 0 0.01 0.01       . 94 3.67 76 116
Smooth Butterfly Ray              13 11 0 0.01 0.01       . 457 38.38 302 865
Sheepshead                               11 8 0 0.01 0.01       . 308 66.75 84 570
Black Drum                                10 9 0 0.01 0.01       . 189 10.25 157 273
Winter Flounder                       10 8 0 0.01 0.01       . 64 2.74 52 80
Chain Pipefish                           9 8 0 0.01 0.01       . 255 9.68 208 298
Red Drum                                  9 6 0 0.01 0.01       . 290 73.66 57 537
Spiny Butterfly Ray                  7 7 0 0.01 0       . 560 33.54 472 740
Bullnose Bay                             7 6 0 0.01 0       . 360 17.90 305 440
Channel Catfish                        6 5 0 0 0 4 147 50.52 29 343
Green Goby                               6 5 0 0 0       . 44 2.17 39 52
Striped Cusk‐eel                       6 5 0 0 0       . 163 14.66 136 230
Striped Burrfish                        6 5 0 0 0       . 209 13.35 147 243
Brown Bullhead                        5 5 0 0 0       . 170 38.85 88 302
Common Carp                          5 4 0 0 0       . 511 50.72 377 615
Spiny Dogfish                            4 4 0 0 0       . 713 5.58 698 722
Atlantic Herring                        3 3 0 0 0       . 178 62.05 59 268
Southern Stingray                    3 3 0 0 0       . 552 14.71 523 569
Conger Eel                                 3 3 0 0 0       . 353 9.87 335 369
Northern Sand Lance               3 3 0 0 0       . 129 10.73 108 144
Northern Stargazer                  3 3 0 0 0       . 44 9.17 34 62
Round Herring                          3 2 0 0 0       . 74 5.70 67 85
Striped Blenny                          3 2 0 0 0       . 75 2.96 71 81
Red Goatfish                             3 2 0 0 0       . 55 1.45 52 57
Tautog                                     2 2 0 0 0       . 368 192.50 175 560
Tessellated Darter                    2 2 0 0 0       . 72 4.50 67 76
Bluegill                                   2 2 0 0 0       . 51 1.00 50 52
Cownose Ray                            2 2 0 0 0       . 515 115.50 399 630
Striped Mullet                           2 2 0 0 0       . 202 11.50 190 213
Gobie spp                                  2 2 0 0 0       . 21 0.50 20 21
Southern Flounder                   2 2 0 0 0       . 515 0 515 515
Roughtail Stingray                    2 1 0 0 0       . 394 4.50 389 398
Fourspot Flounder                   2 1 0 0 0       . 86 2.00 84 88
Spanish Mackerel                     1 1 0 0 0       . 108      .   108 108
Atlantic Mackerel                     1 1 0 0 0       . 277      .   277 277
Florida Pompano                      1 1 0 0 0       . 170      .   170 170
Shorthead Redhorse                1 1 0 0 0       . 31      .   31 31
Sandbar Shark                           1 1 0 0 0       . 527      .   527 527
Winter Skate                             1 1 0 0 0       . 420      .   420 420
Eastern Mudminnow               1 1 0 0 0       . 48      .   48 48
Atlantic Sturgeon                     1 1 0 0 0       . 664      .   664 664
Blue Runner                              1 1 0 0 0       . 121      .   121 121
Lookdown                                 1 1 0 0 0       . 58      .   58 58
Atlantic Bumper                       1 1 0 0 0       . 35      .   35 35








Year Index Prop. pos. N Index Prop. pos. N Index Prop. pos. N
1988 2.31 0.20 35 1.27 0.33 40 2.32 0.30 30
1989 11.82 0.37 43 3.50 0.27 49 6.08 0.37 38
1990 13.34 0.40 43 4.90 0.30 50 9.69 0.42 38
1991 4.89 0.38 42 0.64 0.18 49 1.82 0.26 38
1992 1.95 0.28 43 0.83 0.19 47 8.99 0.42 38
1993 1.87 0.30 43 0.33 0.16 49 5.74 0.42 38
1994 3.45 0.40 43 0.33 0.16 49 2.21 0.37 38
1995 2.83 0.37 43 0.33 0.18 49 1.74 0.37 46
1996 2.54 0.36 128 0.58 0.25 126 3.90 0.41 126
1997 2.71 0.45 132 0.47 0.19 132 1.77 0.36 132
1998 2.02 0.31 124 0.48 0.19 132 1.91 0.35 132
1999 0.71 0.23 132 0.23 0.14 133 1.16 0.31 132
2000 1.38 0.32 133 0.24 0.16 133 0.87 0.28 132
2001 0.58 0.18 133 0.16 0.14 133 0.58 0.23 134
2002 0.28 0.16 132 0.24 0.15 132 0.73 0.23 132
2003 0.61 0.20 132 0.14 0.11 132 0.57 0.23 132
2004 0.44 0.25 132 0.14 0.11 132 0.46 0.16 132
2005 0.14 0.11 132 0.09 0.05 132 0.26 0.17 132
2006 0.08 0.05 132 0.04 0.04 132 0.14 0.11 132
2007 0.20 0.11 132 0.08 0.06 132 0.11 0.10 132
2008 0.47 0.22 132 0.21 0.17 132 0.17 0.13 132
2009 0.48 0.17 132 0.14 0.12 132 0.33 0.16 132
2010 0.51 0.21 132 0.16 0.14 132 0.19 0.11 132
2011 0.85 0.30 132 0.10 0.10 132 0.34 0.17 132
2012 0.85 0.27 132 0.12 0.11 132 0.18 0.09 132
2013 0.96 0.25 132 0.16 0.12 132 0.43 0.14 132






















Year Class Year Mean all LCI all UCI all Mean Rivers LCI Rivers UCI Rivers
1987 1988 0.95 0.274 2.304 3.65 1.202 9.063
1988 1989 14.14 1.435 36.264 51.13 5.047 144.659
1989 1990 6.40 0.605 12.010 27.11 2.369 48.067
1990 1991 28.39 4.934 113.383 100.66 13.001 442.548
1991 1992 2.80 2.175 3.514 10.73 8.305 13.533
1992 1993 7.22 3.274 13.371 28.63 12.278 53.007
1993 1994 0.52 0.259 0.826 1.18 0.433 2.074
1994 1995 2.06 1.253 3.050 7.25 4.435 10.891
1995 1996 0.03 0.010 0.047 0.11 0.040 0.181
1996 1997 65.51 8.666 218.296 257.41 35.231 870.941
1997 1998 12.68 8.419 23.212 49.39 32.740 85.845
1998 1999 4.98 2.458 10.372 18.97 9.146 36.983
1999 2000 1.17 0.695 1.699 4.65 2.771 6.745
2000 2001 1.55 0.210 6.370 5.99 0.770 24.206
2001 2002 7.64 4.610 10.793 29.53 17.484 43.250
2002 2003 0.90 0.068 2.394 0.63 0.177 1.099
2003 2004 4.36 2.897 5.951 17.15 11.105 24.095
2004 2005 2.72 1.594 4.843 9.60 5.344 16.408
2005 2006 9.46 5.793 16.172 37.93 23.095 64.650
2006 2007 6.36 4.176 9.659 24.87 15.929 37.573
2007 2008 28.06 22.206 36.081 109.34 86.692 142.396
2008 2009 10.21 6.581 15.749 33.85 23.112 50.371
* 114.71 7.323 555.358
2009 2010 29.07 6.633 73.246 80.83 21.237 202.500
2010 2011 4.43 1.364 8.357 8.83 2.347 16.763
2011 2012 56.20 39.680 84.441 165.47 111.742 234.917
2012 2013 16.67 10.421 24.651 50.40 31.652 69.685
2013 2014 1.55 0.609 2.33 4.08 0.882 6.342


















  Random Stratified Index (RSI)  Original Index 
  Geo.        Bay & River   
River 
Only   
Year Mean 95% C.I.'s C.V. N  (BRI) N (RO) N 
1988 18.25 12.17 - 27.15 6.42 346  18.06 346 32.66 128 
1989 52.47 36.27 - 75.71 4.54 374  51.59 374 22.74 128 
1990 6.79 4.41 - 10.22 8.89 369  6.65 369 8.78 124 
1991 22.51 15.05 - 33.43 6.04 491  22.83 350 33.41 125 
1992 40.14 27.17 - 59.09 5.10 448  40.79 355 14.53 128 
1993 43.31 28.80 - 64.89 5.23 449  42.71 360 28.93 132 
1994 14.67 9.93 - 21.46 6.54 444  14.36 354 19.86 130 
1995 18.36 12.84 - 26.07 5.66 540  18.52 362 18.57 138 
1996 15.31 11.20 - 20.82 5.21 607  16.91 363 5.11 135 
1997 18.96 13.63 - 26.23 5.19 625  17.33 378 12.64 150 
1998 30.26 20.75 - 43.93 5.27 579  30.47 336 9.70 146 
1999 15.47 11.20 - 21.22 5.35 606  14.38 360 21.26 150 
2000 36.58 26.69 - 49.99 4.21 619  40.36 369 16.24 147 
2001 9.55 6.93 - 13.04 6.06 627  9.23 377 4.56 150 
2002 5.51 3.58 - 8.24 9.36 540  4.09 294 9.30 150 
2003 18.03 13.17 - 24.56 5.01 624  20.65 378 3.41 150 
2004 23.06 16.71 - 31.70 4.82 624  21.45 377 7.02 149 
2005 22.27 16.01 - 30.85 4.98 613  21.26 367 8.43 150 
2006 19.31 14.00 - 26.50 5.03 592  16.99 360 10.59 142 
2007 23.76 17.33 - 32.44 4.69 624  21.15 378 10.27 150 
2008 50.29 36.21 - 69.68 4.07 624  43.11 378 49.06 150 
2009 30.12 22.30 - 40.55 4.21 624  25.64 378 25.09 150 
2010 84.92 61.27 - 117.54 3.61 624  79.68 378 41.60 150 
2011 26.56 19.20 - 36.59 4.68 624  24.10 378 24.37 150 
2012 51.53 36.84 - 71.92 4.14 611  47.59 365 31.94 150 
2013 23.76 16.92 - 33.19 5.03 624  23.03 378 14.45 150 



















  Random Stratified Index (RSI)  Original Index 
  Geo.        Bay & River    River Only   
Year 
class Mean 95% C.I.'s C.V. N  (BRI) N (RO) N 
1988 0.84 0.59 - 1.13 11.89 138  0.83 138 1.04 12
1989 2.36 1.70 - 3.17 8.93 138  2.36 138 1.52 12
1990 1.12 0.78 - 1.53 11.63 128  1.12 128 0.50 12
1991 1.28 0.91 - 1.72 10.76 129  1.29 129 2.35 12
1992 0.22 0.13 - 0.32 18.86 129  0.22 129 0.19 12
1993 1.05 0.74 - 1.42 11.46 129  1.04 129 0.76 12
1994 1.06 0.74 - 1.45 11.85 129  1.06 129 0.60 12
1995 0.50 0.33 - 0.69 14.47 151  0.54 127 0.62 12
1996 0.36 0.22 - 0.52 17.99 152  0.35 128 0.38 12
1997 0.46 0.31 - 0.63 14.63 153  0.47 129 0.23 12
1998 0.57 0.35 - 0.82 16.40 135  0.59 111 0.32 12
1999 0.58 0.41 - 0.77 12.22 146  0.60 122 0.48 12
2000 0.74 0.50 - 1.02 13.39 153  0.78 129 0.93 12
2001 1.29 0.85 - 1.84 12.89 108  1.33 84 1.31 12
2002 0.64 0.41 - 0.90 15.16 138  0.69 114 0.57 12
2003 0.12 0.06 - 0.18 25.11 153  0.11 129 0.12 12
2004 0.06 0.02 - 0.10 34.69 153  0.05 129 0.06 12
2005 0.19 0.12 - 0.26 17.66 153  0.20 129 0.06 12
2006 0.44 0.30 - 0.60 14.14 153  0.48 129 0.06 12
2007 0.83 0.53 - 1.18  14.68 153  0.90 129 0.49 12
2008 0.41 0.27 - 0.57 14.90 153  0.45 129 0.43 12
2009 0.32 0.19 - 0.47 19.23 153  0.35 129 0.16 12
2010 1.11 0.83 - 1.43 9.41 153  1.21 129 0.81 12
2011 0.65 0.47 - 0.85 11.61 153  0.71 129 0.43 12
2012 0.19 0.11 - 0.28 19.21 153  0.18 129 0.12 12























Year Class Index Prop. pos. N Index Prop. pos. N Index Prop. pos. N
1989 0.00 0.00 28 0.00 0.00 28 1.12 0.15 20
1990 0.25 0.04 28 0.00 0.00 27 2.13 0.10 20
1991 0.00 0.00 26 0.00 0.00 28 0.00 0.00 22
1992 0.00 0.00 28 0.00 0.00 28 0.04 0.04 24
1993 0.59 0.17 29 0.00 0.00 28 0.65 0.17 24
1994 0.00 0.00 27 0.00 0.00 28 1.58 0.13 23
1995 0.09 0.04 55 0.00 0.00 52 1.20 0.23 31
1996 0.44 0.09 64 0.00 0.00 60 6.99 0.35 60
1997 0.30 0.02 64 0.00 0.00 60 4.35 0.32 57
1998 0.00 0.00 64 0.00 0.00 60 0.25 0.08 59
1999 0.00 0.00 64 0.00 0.00 60 0.02 0.02 51
2000 0.00 0.00 46 0.02 0.02 45 0.02 0.02 45
2001 0.00 0.00 64 0.02 0.02 60 0.00 0.00 60
2002 0.00 0.00 64 0.02 0.02 60 0.33 0.13 60
2003 0.67 0.14 64 0.41 0.12 60 20.24 0.50 60
2004 0.05 0.03 64 1.68 0.12 60 13.50 0.47 60
2005 0.03 0.03 64 0.11 0.05 60 5.27 0.28 60
2006 0.60 0.05 64 1.17 0.07 60 21.60 0.33 60
2007 0.00 0.00 64 0.00 0.00 60 0.78 0.08 60
2008 0.00 0.00 64 0.00 0.00 60 0.78 0.07 60
2009 0.18 0.06 64 0.00 0.00 60 7.09 0.40 60
2010 0.17 0.03 64 0.05 0.03 60 0.80 0.10 60
2011 17.21 0.05 64 6.57 0.18 60 2.82 0.32 60
2012 0.14 0.02 64 0.62 0.10 60 1.52 0.10 60
2013 3.06 0.14 64 0.81 0.22 60 5.10 0.40 60






















Year Index Prop. pos. N Index Prop. pos. N Index Prop. pos. N
1988 0.00 0.00 12 0.00 0.00 18 0.00 0.00 15
1989 0.00 0.00 26 0.00 0.00 25 0.00 0.00 22
1990 0.14 0.04 28 0.00 0.00 28 0.83 0.20 20
1991 3.11 0.11 28 0.00 0.00 27 3.13 0.20 20
1992 0.18 0.08 26 0.00 0.00 28 1.40 0.18 22
1993 0.33 0.18 28 0.00 0.00 28 2.63 0.17 24
1994 0.68 0.14 29 0.00 0.00 28 7.29 0.29 24
1995 2.32 0.15 27 0.00 0.00 28 3.24 0.30 23
1996 3.74 0.07 55 0.00 0.00 52 0.64 0.19 31
1997 8.10 0.30 64 0.05 0.03 60 2.08 0.33 60
1998 34.54 0.31 64 0.00 0.00 60 16.55 0.56 57
1999 64.21 0.20 64 0.00 0.00 60 22.81 0.39 59
2000 39.84 0.22 64 0.12 0.07 60 5.69 0.29 51
2001 0.75 0.09 46 0.29 0.04 45 2.02 0.27 45
2002 2.59 0.17 64 0.03 0.03 60 3.83 0.20 60
2003 0.56 0.05 64 0.02 0.02 60 0.44 0.23 60
2004 11.05 0.14 64 0.28 0.12 60 4.52 0.45 60
2005 13.09 0.39 64 1.50 0.15 60 12.72 0.68 60
2006 6.58 0.31 64 2.34 0.22 60 62.83 0.68 60
2007 13.53 0.36 64 2.94 0.30 60 92.31 0.62 60
2008 14.73 0.31 64 1.18 0.17 60 30.05 0.57 60
2009 8.48 0.13 64 1.08 0.18 60 21.90 0.52 60
2010 4.34 0.19 64 0.83 0.22 60 28.90 0.63 60
2011 18.73 0.20 64 0.68 0.23 60 5.22 0.47 60
2012 31.76 0.75 64 2.91 0.42 60 22.25 0.70 60
2013 4.32 0.27 64 2.35 0.25 60 10.02 0.63 60
2014 1.77 0.20 64 2.59 0.32 60 7.47 0.68 60





















Year class RSI N CV 95% C.I. RSI N CV 95% C.I. RSI N CV 95% C.I.
1988 0.00 16 100.00 0.00 - 0.01 0.00 20 0 0.02 16 100.00 0.00 - 0.05
1989 0.02 16 69.87 0.00 - 0.04 0.05 19 58.09 0.00 - 0.11 1.74 16 17.94 0.91 - 2.94
1990 0.01 16 69.15 0.00 - 0.02 0.00 20 100.00 0.00 - 0.01 0.03 16 100.00 0.00 - 0.09
1991 0.00 16 0 0.00 20 0 0.03 16 100.00 0.00 - 0.09
1992 0.00 16 0 0.00 20 0 0.00 16 0
1993 0.00 16 100.00 0.00 - 0.01 0.00 20 100.00 0.00 - 0.01 0.04 16 88.50 0.00 - 0.11
1994 0.00 16 0 0.01 20 51.64 0.00 - 0.02 0.04 16 69.39 0.00 - 0.10
1995 0.00 41 68.31 0.00 - 0.01 0.01 40 82.13 0.00 - 0.04 0.20 28 36.13 0.05 - 0.38
1996 0.01 40 78.78 0.00 - 0.02 0.00 40 0 0.12 40 48.23 0.00 - 0.24
1997 0.00 40 0 0.00 40 0 0.05 40 65.74 0.00 - 0.11
1998 0.00 40 100.00 0.00 - 0.01 0.00 40 67.42 0.00 - 0.01 0.05 40 56.55 0.00 - 0.11
1999 0.00 40 0 0.00 40 0 0.00 34 0
2000 0.00 40 0 0.01 40 53.58 0.00 - 0.02 0.01 40 67.42 0.00 - 0.01
2001 0.00 40 0 0.00 40 0 0.00 40 100.00 0.00 - 0.01
2002 0.00 40 100.00 0.00 - 0.01 0.00 40 0 0.00 40 0
2003 0.01 40 68.89 0.00 - 0.02 0.02 40 39.07 0.00 - 0.04 0.28 40 26.13 0.13 - 0.46
2004 0.00 40 0 0.00 40 67.42 0.00 - 0.01 0.19 40 29.41 0.07 - 0.31
2005 0.00 40 0 0.00 40 0 0.02 40 56.41 0.00 - 0.05
2006 0.00 40 0 0.00 40 0 0.01 40 83.74 0.00 - 0.02
2007 0.00 40 0 0.00 40 0 0.00 40 100.00 0.00 - 0.01
2008 0.00 40 0 0.00 40 0 0.00 40 0
2009 0.00 40 0 0.00 40 0 0.01 40 100.00 0.00 - 0.02
2010 0.00 40 100.00 0.00 - 0.01 0.00 40 0 0.00 40 0
2011 0.00 40 0 0.00 40 100.00 0.00 - 0.01 0.00 40 0
2012 0.00 40 0 0.00 40 0 0.00 40 0
2013 0.00 40 0 0.00 40 0 0.00 40 0


























Year RSI N CV 95% C.I. RSI N CV 95% C.I. RSI N CV 95% C.I.
1988 0.03 16 100.00 0.00 - 0.08 0.05 20 100.00 0.00 - 0.17 0.80 16 28.49 0.29 - 1.51
1989 0.08 16 35.63 0.02 - 0.14 0.00 20 0 1.22 16 9.35 0.91 - 1.58
1990 0.07 16 22.35 0.04 - 0.10 0.03 19 58.97 0.00 - 0.06 0.92 16 24.75 0.39 - 1.64
1991 0.67 16 5.09 0.58 - 0.76 0.01 20 67.42 0.00 - 0.01 1.19 16 17.22 0.67 - 1.86
1992 0.77 16 21.49 0.38 - 1.26 0.02 20 51.73 0.00 - 0.05 1.59 16 9.21 1.17 - 2.09
1993 0.72 16 4.41 0.64 - 0.80 0.00 20 0 0.81 16 19.59 0.44 - 1.29
1994 0.07 16 25.11  0.03 - 0.10 0.00 20 100.00 0.00 - 0.01 0.71 16 39.39 0.12 - 1.61
1995 0.22 16 9.19 0.17 - 0.26 0.01 20 54.14 0.00 - 0.03 0.49 16 25.42 0.22 - 0.83
1996 0.12 41 27.05 0.05 - 0.19 0.00 40 69.46 0.00 - 0.01 0.50 28 22.58 0.25 - 0.80
1997 0.21 40 37.27 0.05 - 0.40 0.01 40 49.51 0.00 - 0.02 0.70 40 20.53 0.37 - 1.12
1998 0.22 40 38.53 0.05 - 0.42 0.00 40 69.46 0.00 - 0.01 0.50 40 19.83 0.28 - 0.77
1999 0.13 40 28.36 0.06 - 0.22 0.01 40 57.60 0.00 - 0.03 0.55 40 21.67 0.28 - 0.88
2000 0.03 40 57.14 0.00 - 0.06 0.03 40 34.14 0.01 - 0.05 0.26 34 34.05 0.08 - 0.47
2001 0.07 40 72.44 0.00 - 0.18 0.00 40 67.42 0.00 - 0.01 0.16 40 22.63 0.09 - 0.25
2002 0.03 40 78.01 0.00 - 0.08 0.00 40 100.00 0.00 - 0.01 0.14 40 44.96 0.01 - 0.27
2003 0.13 40 24.80 0.06 - 0.20 0.01 40 52.22 0.00 - 0.02 0.20 40 41.61 0.03 - 0.40
2004 0.07 40 44.48 0.01 - 0.13 0.00 40 100.00 0.00 - 0.01 0.20 40 26.76 0.09 - 0.33
2005 0.02 40 69.54 0.00 - 0.06 0.00 40 67.42 0.00 - 0.01 0.28 40 28.65 0.11 - 0.48
2006 0.01 40 57.12 0.00 - 0.02 0.00 40 100.00 0.00 - 0.01 0.27 40 31.74 0.09 - 0.48
2007 0.04 40 51.20 0.00 - 0.07 0.00 40 0 0.17 40 29.20 0.07 - 0.28
2008 0.00 40 0 0.00 40 0 0.06 40 32.35 0.02 - 0.11
2009 0.00 40 100.00 0 0.00 40 100.00 0.00 - 0.01 0.05 40 35.13 0.02 - 0.09
2010 0.00 40 0 0.00 40 0 0.06 40 57.37 0.00 - 0.13
2011 0.01 40 100.00 0.00 - 0.02 0.00 40 100.00 0.00 - 0.01 0.02 40 41.84 0.00 - 0.04
2012 0.00 40 0 0.00 40 0 0.04 40 37.82 0.01 - 0.08
2013 0.00 40 0 0.00 40 0 0.01 40 61.47 0.00 - 0.03
2014 0.00 40 0 0.00 40 0 0.00 40 0


























  Random Stratified Index (RSI) 
  Geo.       
Year-class Mean 95% C.I.'s C.V. N 
1988 3.06 2.05 - 4.41 10.20 112
1989 4.92 3.14 - 7.45 10.03 112
1990 1.90 1.11 - 2.99 14.99 103
1991 0.65 0.41 - 0.93 15.67 104
1992 3.36 2.16 - 5.01 10.90 104
1993 0.90 0.53 - 1.35 16.67 104
1994 0.39 0.21 - 0.59 21.36 104
1995 0.54 0.29 - 0.83 20.37 104
1996 0.21 0.09 - 0.35 28.00 104
1997 0.50 0.27 - 0.75 19.83 79 
1998 0.27 0.06 - 0.52 37.91 88 
1999 0.13 0.02 - 0.25 41.14 105
2000 1.34 0.88 - 1.90 12.80 111
2001 0.24 0.11 - 0.37 24.52 64 
2002 0.96 0.58 - 1.42 15.89 104
2003 0.46 0.28 - 0.67 17.38 104
2004 1.11 0.71 - 1.59 13.89 104
2005 1.58 0.99 - 2.36 13.77 104
2006 2.99 2.07 - 4.19 9.47 104
2007 0.20 0.09 - 0.31 25.12 104
2008 2.97 2.07 - 4.13 9.28 104
2009 4.11 2.79 - 5.89 9.14 104
2010 0.82 0.51 - 1.20 15.70 104
2011 0.22 0.07 - 0.39 33.06 104
2012 0.74 0.46 - 1.06 15.48 104




















  Random Stratified Index (RSI)    Original Index 
  Geo.        Bay & River   River Only   
Year Mean 95% C.I.'s C.V. N  (BRI) N (RO) N 
1988 0.61 0.35 - 0.92 18.30 172  0.65 172 1.02 65 
1989 0.53 0.33 - 0.76 16.32 189  0.56 189 1.63 63 
1990 0.69 0.49 - 0.92 11.94 185  0.75 185 4.08 59 
1991 0.35 0.21 - 0.51 17.33 179  0.40 179 1.47 62 
1992 0.81 0.49 - 1.18 15.80 178  0.86 178 1.95 61 
1993 0.45 0.29 - 0.63 16.01 180  0.45 180 0.60 63 
1994 0.25 0.11 - 0.40 25.42 180  0.26 180 0.37 63 
1995 0.58 0.34 - 0.87 15.65 180  0.65 180 1.81 67 
1996 0.59 0.38 - 0.84 15.63 304  0.58 183 1.18 66 
1997 0.71 0.50 - 0.94 12.07 316  0.79 192 1.43 75 
1998 0.24 0.15 - 0.33 16.77 316  0.24 192 0.53 75 
1999 0.70 0.49 - 0.94 12.42 309  0.74 186 2.51 75 
2000 0.68 0.46 - 0.93 13.56 317  0.76 192 2.12 74 
2001 0.70 0.47 - 0.97 13.77 327  0.85 200 3.17 75 
2002 0.44 0.24 - 0.67 20.16 269  0.41 146 1.67 75 
2003 0.63 0.40 - 0.90 15.49 315  0.66 192 0.71 75 
2004 0.34 0.22 - 0.48 16.50 315  0.36 192 0.80 75 
2005 0.76 0.52 - 1.03 12.64 315  0.77 192 2.20 75 
2006 1.21 0.84 - 1.64 11.31 283  1.22 174 4.45 67 
2007 0.75 0.50 - 1.03 13.53 315  0.68 192 2.26 75 
2008 0.49 0.34 - 0.66 13.31 315  0.46 192 0.84 75 
2009 1.00 0.72 - 1.32 10.83 315  0.92 192 1.74 75 
2010 1.27 0.95 - 1.65 9.29 315  1.12 192 3.52 75 
2011 0.77 0.53 - 1.04 12.41 315  0.77 192 1.75 75 
2012 0.80 0.55 - 1.08 12.38 302  0.80 179 3.65 75 
2013 0.59 0.41 - 0.79 13.16 315  0.40 192 1.95 75 



















  Random Stratified Index (RSI)  Original Index 
  Geo.        
Bay & 
River    
River 
Only   
Year Mean 95% C.I.'s C.V. N  (BRI) N (RO) N 
1988 67.01 46.36 - 96.67 4.29 231  67.45 231 50.20 84 
1989 31.41 24.51 - 40.18 3.44 252  32.27 252 54.19 84 
1990 44.78 32.34 - 61.85 4.14 248  45.28 248 53.06 81 
1991 16.83 12.28 - 21.60 4.66 238  16.56 238 21.44 83 
1992 1.92 1.45 - 2.49 8.20 238  1.96 238 4.39 82 
1993 9.78 7.23 - 13.13 5.68 240  9.74 240 11.85 84 
1994 9.23 6.88 - 12.27 5.61 240  9.07 240 8.88 84 
1995 1.56 1.15 - 2.05 9.25 248  1.52 248 2.37 92 
1996 5.26 4.15 - 6.60 5.30 407  4.52 244 4.84 88 
1997 11.50 9.11 - 14.45 4.20 421  8.63 256 19.68 100 
1998 2.51 1.92 - 3.23 7.36 374  1.88 214 3.04 96 
1999 4.72 3.63 - 6.07 6.07 402  3.98 238 6.61 100 
2000 3.32 2.57 - 4.23 6.51 421  2.70 253 4.94 97 
2001 3.09 2.45 - 3.85 6.06 432  2.83 264 3.69 100 
2002 2.89 2.10 - 3.88 8.38 360  2.09 196 3.12 100 
2003 2.85 2.25 - 3.56 6.32 420  2.58 256 2.32 100 
2004 3.96 3.14 - 4.95 5.68 420  3.21 255 6.91 99 
2005 12.12 9.80 - 14.94 3.78 420  8.91 256 16.58 100 
2006 3.37 2.71 - 4.16 5.61 420  2.67 256 3.20 100 
2007 9.17 7.38 - 11.35 4.18 420  7.79 256 12.75 100 
2008 19.89 15.16 - 26.01 4.22 420  16.83 256 16.77 100 
2009 6.08 4.96 - 7.40 4.39 420  4.74 256 9.05 100 
2010 74.97     59.30 - 94.70 2.67 420  74.50 256 29.81 100 
2011 5.29 4.22 - 6.57 5.05 420  4.33 256 6.72 100 
2012 17.18 13.49 - 21.82 3.92 420  16.09 256 14.15 100 
2013 12.38 10.14 - 15.08 3.54 420  11.05 256 9.2 100 




















  Random Stratified Index (RSI)  Original Index 
  Geo.        River Only   
Year 
class Mean 95% C.I.'s C.V. N  (RO) N 
1988 1.24 0.65 - 2.06 19.19 35  1.93 35
1989 1.65 1.12 - 2.32 11.51 37  1.59 37
1990 1.06 0.49 - 1.84 22.33 36  1.14 36
1991 1.09 0.31 - 2.33 31.00 36  1.02 36
1992 1.22 0.76 - 1.81 13.18 39  2.15 39
1993 2.52 1.09 - 4.94 19.32 41  3.30 41
1994 1.31 0.85 - 1.87 12.58 39  1.07 39
1995 0.63 0.34 - 0.99 20.19 61  1.22 39
1996 0.61 0.32 - 0.95 20.56 90  1.19 39
1997 0.55 0.25 - 0.93 24.75 90  0.41 39
1998 0.89 0.44 - 1.47 21.30 90  1.22 39
1999 0.21 0.00 - 0.47 51.55 84  0.26 39
2000 1.54 0.76 - 2.67 19.70 90  2.72 39
2001 0.53 0.27 - 0.85 21.84 90  1.94 39
2002 0.71 0.42 - 1.07 17.34 90  1.68 39
2003 0.63 0.24 - 1.13 27.59 90  1.01 39
2004 0.33 0.17 - 0.52 22.68 90  0.45 39
2005 0.59 0.30 - 0.95 21.79 90  0.53 39
2006 0.27 0.13 - 0.42 23.65 90  0.55 39
2007 0.37 0.21 - 0.55 20.10 90  0.74 39
2008 0.62 0.22 - 1.15 29.31 90  1.58 39
2009 0.48 0.28 - 0.70 17.93 90  1.06 39
2010 0.33 0.19 - 0.48 19.31 90  1.28 39
2011 0.44 0.10 - 0.89 37.16 90  0.32 39
2012 0.14 0.07 - 0.22 25.07 90  0.20 39
2013 1.33 0.94 - 1.79 10.74 90  2.09 39



















  Random Stratified Index (RSI)  Original Index 
  Geo.        Bay & River    River Only   
Year Mean 95% C.I.'s C.V. N  (BRI) N (RO) N 
1988 0.54 0.35 - 0.75 14.99 143  0.53 143 0.54 36
1989 1.24 0.94 - 1.58 8.77 162  1.23 162 0.96 36
1990 2.54 2.06 - 3.09 5.73 162  2.54 162 2.61 36
1991 2.79 2.26 - 3.41 5.66 153  2.78 153 1.42 36
1992 0.92 0.70 - 1.17 9.25 153  0.91 153 0.49 36
1993 0.52 0.38 - 0.68 11.87 153  0.53 153 0.49 36
1994 2.54 2.01 - 3.15 6.39 153  2.50 153 1.08 36
1995 0.71 0.52 - 0.92 10.89 149  0.72 149 0.74 36
1996 0.81 0.62 - 1.02 9.32 224  0.86 153 0.62 36
1997 0.89 0.69 - 1.12 8.77 226  0.97 153 0.70 36
1998 0.73 0.55 - 0.93 9.92 226  0.78 153 0.17 36
1999 0.53 0.41 - 0.67 9.94 219  0.58 147 0.36 36
2000 0.57 0.43 - 0.73 10.81 227  0.62 154 0.52 36
2001 0.47 0.34 - 0.61 11.84 236  0.52 161 0.53 36
2002 0.77 0.54 - 1.04 12.21 179  0.80 107 0.43 36
2003 0.44 0.33 - 0.56 10.95 225  0.43 153 0.50 36
2004 1.30 1.03 - 1.60 7.50 225  1.40 153 1.17 36
2005 0.35 0.25 - 0.46 13.18 225  0.36 153 0.29 36
2006 0.80 0.60 - 1.02 10.03 203  0.87 139 0.59 32
2007 1.00 0.78 - 1.24 8.22 225  1.04 153 0.53 36
2008 1.35 1.10 - 1.63 6.68 225  1.49 153 1.09 36
2009 0.75 0.58 - 0.92 8.76 225  0.82 153 0.84 36
2010 0.55 0.41 - 0.69 10.61 225  0.57 153 0.65 36
2011 0.17 0.11 - 0.23 17.54 225  0.18 153 0.08 36
2012 2.03 1.69 - 2.40 5.29 212  2.23 140 0.53 36
2013 0.82 0.65 - 1.02 8.42 225  0.87 153 0.65 36




















  Random Stratified Index (RSI)   Original Index 
  Geo.         Bay & River   River Only   
Year Mean 95% C.I.'s C.V. N   (BRI) N (RO) N 
1988 8.13 5.37 - 12.07 8.12 173   8.89 173 21.72 63 
1989 11.74 8.18 - 16.88 6.44 189   12.22 189 21.27 63 
1990 4.46 3.10 - 6.26 8.44 184   4.87 184 30.01 59 
1991 3.16 2.32 - 4.21 7.92 179   3.56 179 15.32 62 
1992 6.78 4.74 - 9.53 7.39 178   6.93 178 15.91 61 
1993 5.81 4.06 - 8.17 7.76 180   6.12 180 15.42 63 
1994 2.51 1.76 - 3.47 9.59 180   2.67 180 7.04 63 
1995 5.95 4.26 - 8.18 7.20 186   6.07 186 11.00 69 
1996 7.26 5.33 - 9.78 6.31 305   7.85 183 7.42 66 
1997 6.81 5.26 - 8.74 5.38 316   7.15 192 14.82 75 
1998 7.60 5.46 - 10.45 6.65 269   8.18 150 9.95 71 
1999 6.78 5.01 - 9.06 6.28 303   7.38 180 16.25 75 
2000 8.35 6.34 - 10.92 5.42 316   9.39 191 11.09 74 
2001 5.09 3.74 - 6.82 6.93 327   5.14 200 11.52 75 
2002 6.93 4.27 - 10.94 9.89 270   6.30 147 8.59 75 
2003 9.23 6.72 - 12.54 6.04 315   9.34 192 5.42 75 
2004 6.66 4.94 - 8.88 6.24 315   7.27 192 10.47 75 
2005 5.69 4.26 - 7.50 6.31 315   5.93 192 7.10 75 
2006 6.34 4.83 - 8.25 5.80 315   6.21 192 6.20 75 
2007 5.35 3.99 - 7.08 6.51 315   5.30 192 14.37 75 
2008 5.77 4.33 - 7.60 6.26 315   5.51 192 25.87 75 
2009 6.18 4.75 - 7.96 5.63 315   6.25 192 11.44 75 
2010 14.11 11.16 - 17.78 4.00 315   15.79 192 17.94 75 
2011 5.23 3.86 - 6.99 6.78 315   5.71 192 7.67 75 
2012 3.02 2.30 - 3.90 7.14 315   2.66 192 13.92 75 
2013 9.41 7.30 - 12.07 4.85 315   9.79 192 14.92 75 




















Year class RSI N CV 95% C.I. RSI N CV 95% C.I. RSI N CV 95% C.I.
1988 0.01 16 100.00     0.00 - 0.03 0.12 20 25.19    0.06 - 0.19 0.10 16 53.10    0.00 - 0.22
1989 0.02 16 49.70     0.00 - 0.05 0.11 19 22.05    0.06 - 0.16 3.09 16 15.17    1.67 - 5.26
1990 0.01 16 100.00     0.00 - 0.04 0.09 20 28.16    0.04 - 0.14 0.59 16 10.45    0.45 - 0.76
1991 0.00 16 0 0.04 20 35.46    0.01 - 0.07 0.03 16 64.55    0.00 - 0.07
1992 0.00 16 100.00     0.00 - 0.01 0.06 20 29.09    0.02 - 0.10 0.70 16 9.59    0.54 - 0.88
1993 0.00 16 100.00     0.00 - 0.01 0.24 20 29.51    0.09 - 0.40 0.42 16 28.95    0.16 - 0.75
1994 0.00 16 0 0.21 20 5.77    0.19 - 0.24 0.04 16 66.82    0.00 - 0.09
1995 0.02 41 82.41     0.00 - 0.04 0.04 40 29.21    0.02 - 0.06 0.15 28 38.45    0.03 - 0.28
1996 0.01 40 76.61     0.00 - 0.01 0.09 40 13.88    0.06 - 0.11 0.24 40 30.98    0.09 - 0.42
1997 0.02 40 82.02     0.00 - 0.05 0.14 40 16.47    0.09 - 0.19 0.18 40 29.44    0.07 - 0.30
1998 0.00 40 0 0.05 40 22.69    0.03 - 0.07 0.02 40 55.01    0.00 - 0.04
1999 0.00 40 0 0.00 40 100.00    0.00 - 0.01 0.00 34 0
2000 0.00 40 0 0.01 40 54.94    0.00 - 0.02 0.04 40 69.29    0.00 - 0.11
2001 0.00 40 0 0.02 40 73.60    0.00 - 0.04 0.00 40 0
2002 0.00 40 0 0.00 40 0 0.00 40 0
2003 0.03 40 55.35     0.00 - 0.07 0.06 40 24.39    0.03 - 0.08 0.18 40 26.06    0.08 - 0.29
2004 0.00 40 0 0.02 40 41.31    0.00 - 0.03 0.10 40 37.93    0.02 - 0.18
2005 0.00 40 0 0.01 40 48.39    0.00 - 0.02 0.03 40 58.96    0.00 - 0.07
2006 0.00 40 0 0.02 40 36.03    0.01 - 0.04 0.06 40 42.25    0.01 - 0.12
2007 0.00 40 0 0.00 40 0 0.02 40 46.28    0.00 - 0.04
2008 0.00 40 0 0.00 40 67.42    0.00 - 0.01 0.03 40 90.55    0.00 - 0.08
2009 0.00 40 100.00     0.00 - 0.01 0.04 40 26.13    0.02 - 0.07 0.08 40 34.70    0.02 - 0.14
2010 0.00 40 0 0.00 40 0 0.00 40 100.00    0.00 - 0.01
2011 0.00 40 0 0.02 40 32.84 0.01 - 0.03 0.13 40 44.00 0.02 - 0.26
2012 0.00 40 0 0.00 40 0 0.01 40 100.00 0.00 - 0.02
2013 0.00 40 0 0.02 40 38.10 0.00 - 0.03 0.07 40 39.57 0.01 - 0.14



























Year RSI N CV 95% C.I. RSI N CV 95% C.I. RSI N CV 95% C.I.
1988 0.07 16 66.83 0.00 - 0.18 0.56 20 21.07 0.29 - 0.88 0.62 16 24.19 0.28 - 1.05
1989 0.11 16 27.53  0.05 - 0.17 0.24 20 21.13 0.13 - 0.36 1.10 16 13.65 0.71 - 1.57
1990 0.08 16 23.83  0.04 - 0.12 0.21 19 30.54 0.08 - 0.36 2.24 16 18.65 1.09 - 4.03
1991 0.77 16 4.68  0.68 - 0.87 0.19 20 20.61 0.11 - 0.27 1.12 16 22.77 0.51 - 1.99
1992 0.37 16 73.37  0.00 - 1.16 0.20 20 18.03 0.12 - 0.28 0.90 16 13.12 0.61 - 1.25
1993 0.52 16 6.86  0.43 - 0.61 0.11 20 21.86 0.06 - 0.16 2.13 16 7.15 1.66 - 2.68
1994 0.17 16 75.27  0.00 - 0.48 0.16 20 18.40 0.10 - 0.22 1.32 16 18.46 0.70 - 2.16
1995 0.11 16 27.27  0.05 - 0.17 0.25 20 12.12 0.18 - 0.31 1.02 16 14.87 0.64 - 1.49
1996 0.24 41 52.37  0.00 - 0.55 0.12 40 16.43 0.08 - 0.16 0.40 28 27.52 0.17 - 0.69
1997 0.15 40 27.52  0.07 - 0.25 0.19 40 13.43 0.13 - 0.24 0.50 40 15.48 0.32 - 0.70
1998 0.39 40 22.78  0.19 - 0.61 0.23 40 11.01 0.17 - 0.28 0.67 40 13.06 0.46 - 0.91
1999 0.21 40 15.76  0.14 - 0.28 0.15 40 16.00 0.10 - 0.20 0.59 40 23.28 0.28 - 0.97
2000 0.13 40 25.42  0.06 - 0.20 0.12 40 13.96 0.09 - 0.16 0.22 34 28.68 0.09 - 0.37
2001 0.06 40 68.56  0.00 - 0.14 0.07 40 21.46 0.04 - 0.10 0.14 40 32.12 0.05 - 0.23
2002 0.09 40 55.04  0.00 - 0.19 0.06 40 19.11 0.03 - 0.08 0.13 40 35.69 0.04 - 0.23
2003 0.13 40 76.56  0.00 - 0.37 0.07 40 22.51 0.04 - 0.10 0.12 40 31.04 0.04 - 0.20
2004 0.11 40 42.06  0.02 - 0.21 0.05 40 22.45 0.03 - 0.08 0.27 40 27.74 0.11 - 0.45
2005 0.06 40 42.11  0.01 - 0.12 0.06 40 33.81 0.02 - 0.10 0.14 40 32.81 0.05 - 0.24
2006 0.02 40 35.34  0.00 - 0.03 0.08 40 22.80 0.04 - 0.12 0.28 40 26.42 0.12 - 0.46
2007 0.03 40 33.60  0.01 - 0.05 0.07 40 20.60 0.04 - 0.10 0.22 40 22.33 0.11 - 0.33
2008 0.04 40 47.21  0.00 - 0.07 0.07 40 22.89 0.04 - 0.10 0.11 40 43.59 0.01 - 0.21
2009 0.04 40 63.91  0.00 - 0.09 0.05 40 20.36 0.03 - 0.07 0.09 40 35.03 0.03 - 0.17
2010 0.01 40 61.58  0.00 - 0.02 0.05 40 19.07 0.03 - 0.07 0.13 40 34.50 0.04 - 0.22
2011 0.01 40 46.32  0.00 - 0.02 0.02 40 46.13 0.00 - 0.04 0.09 40 48.16 0.00 - 0.18
2012 0.05 40 53.78 0.00 - 0.11 0.06 40 22.84 0.03 - 0.09 0.30 40 29.74 0.11 - 0.51
2013 0.03 40 55.15 0.00 - 0.06 0.06 40 21.26 0.03 - 0.09 0.17 40 31.01 0.06 - 0.28
2014 0.00 40 57.08 0.00 - 0.01 0.05 40 22.41 0.03 - 0.07 0.26 40 25.90 0.12 - 0.42























Year RSI N CV 95% C.I. RSI N CV 95% C.I. RSI N CV 95% C.I.
1988 0.14 11 27.24   0.06 - 0.22 0.22 12 25.05    0.11 - 0.35 4.14 12 12.36   2.43 - 6.70
1989 0.94 12 15.16   0.59 - 1.38 0.44 15 22.85    0.22 - 0.69 3.99 10 16.62   1.93 - 7.52
1990 0.99 12 3.64   0.90 - 1.10 0.06 14 41.92    0.01 - 0.12 1.00 10 28.42   0.35 - 1.97
1991 1.28 11 6.52   1.05 - 1.54 0.13 15 16.73    0.08 - 0.18 1.00 10 56.13   0.00 - 3.34
1992 0.34 12 11.36   0.26 - 0.44 0.03 15 36.25    0.01 - 0.05 0.97 12 25.62   0.39 - 1.78
1993 0.74 14 40.57   0.11 - 1.73 0.20 15 18.51    0.12 - 0.29 8.67 12 22.74 2.44 - 26.14
1994 0.71 12 4.02   0.64 - 0.79 0.56 15 12.23    0.40 - 0.74 4.73 12 15.29   2.36 - 8.77
1995 0.75 24 22.88   0.36 - 1.27 0.06 25 30.75    0.02 - 0.10 0.93 12 25.60   0.38 - 1.70
1996 1.34 30 27.09   0.48 - 2.72 0.58 30 8.31    0.46 - 0.70 5.88 30 9.74   3.73 - 9.02
1997 0.82 30 20.61   0.42 - 1.32 0.23 30 10.58    0.18 - 0.28 3.64 30 9.51   2.46 - 5.21
1998 0.18 30 29.47   0.07 - 0.30 0.16 30 22.94    0.08 - 0.24 2.53 30 18.65   1.20 - 4.64
1999 0.34 30 29.18   0.13 - 0.60 0.01 30 73.10    0.00 - 0.02 0.28 24 29.71   0.11 - 0.49
2000 0.72 30 34.20   0.19 - 1.50 0.35 30 14.99    0.23 - 0.47 2.98 30 17.21   1.47 - 5.40
2001 0.28 30 36.59   0.07 - 0.54 0.18 30 25.24    0.08 - 0.28 0.94 30 26.55   0.36 - 1.76
2002 0.06 30 45.17   0.01 - 0.11 0.10 30 19.20    0.06 - 0.14 3.88 30 7.15   2.89 - 5.13
2003 2.24 30 28.04   0.68 - 5.27 0.40 30 11.56    0.30 - 0.51 4.06 30 10.41   2.61 - 6.09
2004 0.75 30 29.32   0.26 - 1.42 0.19 30 23.03    0.10 - 0.29 2.62 30 17.74   1.30 - 4.72
2005 1.06 30 29.98   0.34 - 2.19 0.23 30 17.01    0.14 - 0.31 4.04 30 7.64   2.94 - 5.45
2006 0.21 30 21.81   0.11 - 0.31 0.08 30 23.78    0.04 - 0.12 3.12 30 14.47   1.73 - 5.20
2007 0.81 30 31.27   0.25 - 1.63 0.03 30 40.75    0.00 - 0.05 1.20 30 23.33   0.52 - 2.19
2008 1.01 30 26.01   0.40 - 1.90 0.13 30 14.54    0.09 - 0.17 3.14 30 23.40   1.13 - 7.04
2009 0.70 30 32.18   0.21 - 1.40 0.05 30 29.63    0.02 - 0.09 3.58 30 12.20   2.16 - 5.63
2010 0.78 30 12.90   0.53 - 1.06 0.36 30 15.30    0.24 - 0.49 3.03 30 20.64   1.27 - 6.15
2011 1.49 30 25.17 0.57 - 2.95 0.25 30 15.40 0.16 - 0.33 3.72 30 13.82 2.07 - 6.25
2012 0.03 30 71.21 0.00 - 0.74 0.06 30 28.08 0.03 - 0.10 0.35 30 32.68 0.11 - 0.64
2013 0.26 30 26.40 0.12 - 0.42 0.23 30 14.53 0.16 - 0.30 4.21 30 14.86 2.19 - 7.50

























Year RSI N CV 95% C.I. RSI N CV 95% C.I. RSI N CV 95% C.I.
1988 0.72 11 16.05 0.45 - 1.05 0.58 12 8.85 0.46 - 0.72 13.89 12 6.11 9.71 - 19.70
1989 1.00 12 11.10 0.72 - 1.34 0.70 15 6.97 0.58 - 0.82 6.00 10 7.42 4.25 - 8.34
1990 3.86 12 6.27 2.98 - 4.92 0.87 14 10.42 0.64 - 1.14 3.00 10 14.35 1.69 - 4.95
1991 2.96 11 8.63 2.13 - 4.03 0.47 15 15.89 0.30 - 0.67 5.94 10 4.47 4.83 - 7.25
1992 0.96 12 18.98 0.52 - 1.54 0.34 15 16.16 0.22 - 0.47 3.93 12 8.89 2.71 - 5.54
1993 0.92 14 46.79 0.04 - 2.52 0.49 15 7.95 0.40 - 0.58 3.12 12 11.16 2.00 - 4.65
1994 0.90 12 7.72 0.72 - 1.10 0.59 15 8.68 0.47 - 0.72 7.48 12 9.86 4.56 - 11.92
1995 2.14 24 26.31 0.72 - 4.73 0.55 25 11.58 0.40 - 0.71 2.27 12 13.38 1.38 - 3.48
1996 1.26 30 23.02 0.55 - 2.29 0.45 30 7.48 0.37 - 0.53 2.06 30 12.22 1.33 - 3.02
1997 2.15 30 17.30 1.12 - 3.69 0.44 30 5.27 0.38 - 0.49 3.50 30 13.36 2.01 - 5.73
1998 1.01 30 16.19 0.60 - 1.52 0.34 30 11.68 0.25 - 0.43 3.42 30 12.28 2.07 - 5.36
1999 1.13 30 16.81 0.65 - 1.74 0.29 30 8.62 0.24 - 0.35 3.14 24 14.54 1.74 - 5.25
2000 1.05 30 20.04 0.54 - 1.74 0.28 30 12.45 0.20 - 0.36 2.30 30 21.48 0.98 - 4.52
2001 0.71 30 16.40 0.43 - 1.03 0.31 30 12.57 0.22 - 0.40 1.51 30 22.84 0.65 - 2.83
2002 0.22 30 34.65 0.06 - 0.41 0.29 30 11.62 0.22 - 0.37 4.18 30 8.42 2.93 - 5.84
2003 2.19 30 20.29 0.99 - 4.10 0.37 30 10.06 0.29 - 0.46 3.60 30 12.50 2.14 - 5.74
2004 1.67 30 13.32 1.05 - 2.46 0.22 30 16.19 0.14 - 0.30 1.42 30 22.80 0.62 - 2.62
2005 1.12 30 21.87 0.53 - 1.95 0.29 30 10.29 0.22 - 0.36 2.44 30 9.04 1.75 - 3.30
2006 0.61 30 21.33 0.31 - 0.96 0.28 30 11.58 0.21 - 0.36 2.61 30 12.36 1.63 - 3.96
2007 1.33 30 18.84 0.70 - 2.21 0.24 30 10.03 0.19 - 0.29 1.59 30 14.73 0.96 - 2.43
2008 0.85 30 14.33 0.55 - 1.20 0.26 30 12.91 0.18 - 0.33 1.62 30 26.81 0.56 - 3.39
2009 0.87 30 21.23 0.44 - 1.45 0.24 30 14.33 0.16 - 0.32 2.71 30 12.40 1.68 - 4.14
2010 0.53 30 17.41 0.32 - 0.78 0.16 30 14.67 0.11 - 0.22 1.59 30 18.81 0.81 - 2.71
2011 1.73 30 14.87 1.02 - 2.67 0.30 30 11.02 0.23 - 0.38 3.08 30 11.81 1.93 - 4.68
2012 1.02 30 17.56 0.58 - 1.59 0.34 30 9.24 0.27 - 0.41 2.24 30 15.20 0.58 - 1.59
2013 1.10 30 16.78 0.64 - 1.70 0.34 30 11.32 0.25 - 0.43 3.25 30 11.15 2.08 - 4.87





































































Chesapeake Bay    B1    Bottom Bay 
         B2    Lower Bay 
        B3    Upper Bay         
 
James River      J1    Bottom James 
        J2    Lower James 
        J3    Upper James 
        J4    Top James 
 
York River      Y1    Bottom York 
        Y2    Lower York 
        Y3    Upper York 
        Y4    Top York (lower Pamunkey River) 
 
Rappahannock River    R1    Bottom Rappahannock   
        R2    Lower Rappahannock  
        R3    Upper Rappahannock  
        R4    Top Rappahannock   
 

























































































































































































































































































































































































































































































































































































































































































































































Name Agency Nature of request J J A S O N D J F M A M
Troy Tuckey VIMS - Fisheries White Perch juveniles
Ryan Schloesser VIMS - Fisheries Summer Flounder
Ryan Schloesser VIMS - Fisheries Atlantic Croaker
Ryan Schloesser VIMS - Fisheries Striped Bass
Dan Sennett VIMS - Aquarium Various spp.
Joe Cimino VMRC Tautog
Rob Aguilar SERC Various spp.
Kristene Parsons VIMS - Fisheries All Butterfly Rays
Brian Watkins VIMS - Fisheries American Shad
Troy Tuckey VIMS - Fisheries American Eel
Pat McGrath Governor's School Longnose Gar
Todd Mathes GA - DNR Northern Kingfish
Laurie Sanderson W&M Gizzard Shad
Alicia Norris VIMS - Fisheries Blue Catfish
Aimee Comer VIMS - Fisheries Seaboard and Naked gobies
Susanna Musick VIMS - Sea Grant Various spp.
CJ Schlick George Mason River herring
Eric Hilton VIMS - Fisheries American Shad data
Eric Hilton VIMS - Fisheries Blueback Herring data
Eric Hilton VIMS - Fisheries Alewife data
Joe Cimino VMRC Butterfish data
Adam Kenyon VMRC American Eel collections
Jeff Buckel NCSU Red Drum indices
Eric Hilton VIMS - Fisheries Atlanttic Sturgeon
Rich Bell NOAA Winter Flounder
Rob Latour ASMFC Menhaden data
Pat Lynch NOAA - NMFS Alosine indices
Mathew Ogburn SERC Blue crab data
Alexandra Fries UMCES Bay anchovy data
Mark Terceiro NOAA Scup index
Paul Harnik Franklin and Marshall Mercenaria




































































Total length centerline (mm)







































Age 1+ Blue Catfish 
 
Fork length (mm)

















































































































































YOY White Catfish 
Age 1+ White Catfish
   
Fork length (mm)
















Age 1+ White Perch
  
Appendix Figure 1. (continued)  
